We have analyzed the prominent supercoil-dependent SI nuclease cleavage site 5' to hsp 26 in the plasnid 88B13, which contains 11.7 kilobases fron the Drosophila locus 67B1. The double stranded cleavage product is generated by initial nicking on the purine strand, six preferred sites occurring between positions -96 and -90 (relative to the start of transcription) with weaker ones extending to position -84, followed by cleavage on the pyrimidine strand at positions -86 and -84. A derivative of 88B13, 88B13-X, was generated by insertion of an Xho I linker at position -84; this does not affect the positions or strand specificity of the SI cleavage in that region. A small deletion, Ml.l, renoves the homopurine/honopyrimidine stretch from positions -86 to -132 and is no longer sensitive to cleavage by SI nuclease 5' to hsp 26. Hung bean and PI nucleases recognize the same site 5' to hsp 26 and give the sane general pattern of cleavage. All three nucleases show an initial cleavage of 88B13 DNA at this site at pH 5.5 but not at pH 6.5, indicating that the DNA structure there may be pH dependent iji vitro.
INTRODUCTION
DNA can assume a variety of conformations other than B-form (1). There have been suggestions that these alternative structures nay play a role in the regulation of gene expression (see 2 for review). In some cases the formation of these structures is a function of the superhelical density of the DNA, and there is evidence that the degree of superhelicity affects promoter function and hence gene expression in some prokaryotic operons (see 3, 4 for reviews). In eukaryotic systems there are several reports that DNA topology can affect gene expression (5-8).
Sellectc e£ al (9) investigated the presence of novel DNA structures formed in response to supercoiling in the plasmid 88B13 by mapping single strand-specific nuclease cleavage sites. This plasmid contains four genes from the Drosophila small heat shock gene cluster at locus 67B1 (10) . A site very sensitive to cleavage by SI nuclease was detected 5' to the gene encoding the small heat shock protein of 26 kilodaltons, hsp 26. In addition a weaker site was detected near the 5' end of another gene, hsp 28 fragments were then separated on a sequencing gel, alongside plasmid DNA markers described in Materials and Methods. The DNA in the acrylamide gel was transferred to a nylon membrane by electroblotting and probed using a short strand-specific probe abutting the Hha I restriction site (labelled transcripts from the Eco RI-Hha I fragment illustrated in Figure 1 ). This allows us to map SI cleavages to the nucleotide on both strands of the DNA.
Note that as the sites are mapped indirectly, no labelling of the plasmid DNA itself is needed. This strategy has the additional advantage of being directly applicable to an investigation of the DNA structure in vivo. c: The five deletions A35, A36, A65, M3 and Ml were generated by linearizing 88B13-X with Xho I and deleting sequences with exo III followed by SI digestion; then the Xho I linker was reinserted. These plasmlds were mapped and assayed for SI sensitivity as described in Haterials and Methods. d: A41.1 was generated by recombining l_n vitro Ml with 88B13-X. A Xho I-Bgl II fragnent of 88B13-X was used to replace the Xho I-Bgl II fragment which was partly deleted in Ml. The resulting sequence is as indicated.
88B13-X was tested for the presence of an SI site 5' to hsp 26 at the level of resolution of agarose gels, the site appeared identical to the one in 88B13 (Figure 2, lanes 3 and 4) , being in the same location and supercoil-dependent. Happing at the sequence level (Figure 3b and 3c, lanes   8-10) This indicates that the presence of an alternate DNA structure is the basis for the sensitivity to these nucleases. This sensitivity is strand specific, certainly for SI nuclease and probably for the other nucleases as well.
The sensitivity to SI, mung bean and PI nucleases appears to be pH dependent cleavage occuring at pH 5.5 but not pH 6.5. This may reflect the inability of the nucleases to recognize an alternate DNA structure at higher pH, since these nucleases have low pH optima (30). However, given that the enzymes continued to nick the plasnid DNA at higher pH, it appears likely that the lack of specificity is due to the inability of the DNA to form the requisite structure at higher pH. 
